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Presentation outline 
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Why do wee need spectral sky in simulations? 



Benefits of (day)light 

Image-forming 
effects 

Non-image-forming 
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•  Khademagha  P, Aries MBC, Rosemann ALP, van Loenen EJ, Implementing non-image-forming effects of light in the built environment: A review on what we need,  
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Spectral sky models 

Analytical models for daylight ( e.g., Preetham, Shirley, and 
Smits, 1999; Hosek and Wilkie, 2012) 

*  Mark Stock code (Genutahsky.c), 2015 
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CIE clear sky vs. Spectral sky  
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Sk
y 

pa
ra

m
et

er
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Gen(utah)sky Eindhoven Utah 
Month March  June  

December 
March  June  
December 

day 15th  15th  

hour 8:00  to 17:00 (hourly) 8:00 to 17:00 (hourly) 

Coordinate
s 

-m (standard 
meridian) 

-15 105 

-a (latitude) 51.26 39.32 

-o (longitude) -5.28 111.09 

-t (turbidity) 2.5 2.5 

Sky.rad 

Simulation parameters 

A
m

bi
en

t p
ar

am
et

er
s -ab (ambient bounces) 7 

-ad (ambient divisions) 2048 

-as (ambient super-

sample) 

512 

-ar (ambient resolution) 512 

-aa (ambient accuracy) 0.08 

-av (ambient value) 0.01 0.01 0.01 9/9/16 PAGE 8 



Calculation
s 

Quantity 

Spectrum      V(𝜆)     C (𝜆 ) 
* 

Daylight calculation 

*  Geisler-Moroder and Dur, 2010 

Image-forming 
effects 

Non-image-forming 
effects  
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December 
15 

March 15 June 15 

Location : Eindhoven 
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CIE clear sky vs. Spectral sky models - June 15th  
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Comparing CIE clear sky vs. Spectral sky - simulations 
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Comparing CIE clear sky vs. Spectral sky - simulations 
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Comparing CIE clear sky vs. Spectral sky - simulations 
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Comparing CIE clear sky vs. Spectral sky - simulations 

9/9/16 PAGE 15 



Daylight spectral measurement 

XYZ value 

RGB value 

xyz_rgb.cal 
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July 19-21 
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Comparing CIE clear sky vs. Spectral sky - measurements 
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Comparing CIE clear sky vs. Spectral sky - measurements 
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Comparing CIE clear sky vs. Spectral sky - measurements 

9/9/16 PAGE 19 



-80% 

-60% 

-40% 

-20% 

0% 

20% 

40% 

8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 

19_07_2016 20_07_2016 21_07_2016 

R
ea

lti
ve

 d
iff

er
en

ce
 (b

et
w

ee
n 

 m
ea

su
re

m
en

ts
 a

nd
 s

im
ul

at
io

n)
 

Time 

R G B Ev 

Comparing CIE clear sky vs. Spectral sky - measurements 
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Comparing CIE clear sky vs. Spectral sky - measurements 
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Influence of turbidity on simulation results 

15th December 8:00 



•  When the two sky models are compared, results are 
comparable for the higher sun angles, but significantly 
different for low sun angles. 

•  Simulation errors increases when turbidity increases and 
decreases from the default 2.5 value.  

•  When simulation and measurement data are compared, 
errors are: 
•  higher than 20% for E (both skies) and G wave-band 
•  Lower than 20% for R and B wave-bands 
 

Conclusions 
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Thank You! 
 

p.khademagha@tue.nl 
p.khademagha@gmail.com 

 
 
 


